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The United States Training and Emgployment Service

General Aptitude Test Battery (GATB), first published in 1947, has
been included in a continuing program of research to validate the
tests against success in many different occupations. The GATBH
consists of 12 tests which measure nine aptitudes: General Learning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Percertion; Motor Coordinaticn; Finger
Dexterity; and Manual Dexterity. The aptitude scor are standard
<cores with 100 as the average for the general working population,
and a standard deviation ¢f 20. Occupational norms are established in
terms of minimum qualifyiny scores for each of the significant
aptitude measures which, when combined, predict jcb performance.
Cutting scores are set only for those aptitudes which aid in
predicting the performance of the job duties of the experimental
sample. The GATB norms described are appropriate only for jobs with
content similar to that shown in the job descripticn presented in
this report. A description of the validation sample is also included.
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The General Aptitude Test Battery, B-10028, was administered to two samples
of apprentices enrolled'in the Apprenticeship program “»r Painter-Decoratoy
5-27.010 and 5-28,100 at #he Washburne Trade School, Chicago, I11irois.
The GATB, B-1001,was administered to a third sample of students enrolled in
s course for Painter-Decorator 5-27.010 and 5-28.100 at the #illiamson
. Free School of MechManical Trades, Williamson, Pennsylvania, Table I below
- ~ghows- the-year in which-data- collection was tompleted; ~the number incliwdad”
in the final sampls, and the type of criterion used for J_alql.dation purposes
for each sample, ettt
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-

- -Sample - - | - N:| criterién .

I (I1linois) 1957 70 Instructors' Ratings
1T gnlinois) 1960 83 Instructors! Ratings .
III Pennsylvania) 1957 h9 Course Grades '

-~

‘Jaf-» ror ﬂle ‘Bhree samplés were analyzed separately and in combination. On
the basis of mean scores, standard deviations, correlations with the criterion,
job malysis data, and their combined selective efficiency,. Aptitudes - -
I-tmerical Aptitude, S-Spatial Aptitude, F-Finger Dexterity and M-Manual
Dnrbnrity were salected for :lnclus:lon in the test norms. = .

.
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Table II showd, for B-1b61 dnd B‘-IOO? “the’ minim acceptable score for each
aptitude included in the ﬁest norms for Painter-Decorator 5-27.010 and 5-128 .100,
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TABLE IT
Minimm Acceptable Scores on B-1001 and B-1002 for B-b?60r S-1q

R —

'M s I ‘
| B-1001 ) B-1002 v
—Xptitude . Tests c _ op o
Aptitude 3core : Aptitude Score ,
N CB-1-D 9 | m |parte 90
€3-1-I | Part 6
s CB-1-F 105 8 |Part) 100
¢B-1-H - .
F €B-1-0 85 F |Part 1 " 80
. CB-1-P Part
M cB-1-M{| 80 K |Part9| 8o
cB-1-N| - Part 1oi

Bffectiveness of Norms

. medatainTablemindicatothathhoftho_@pooriorkers,orﬂ;pereent

of them, did not achieve the minimum scores esteblished as cutting scores om
the mcommended test norms, This shows that 6 percent of the poor workers
would not have beén hired if the mcommended test norms had been used iv the
selection processs Moreover, 9l of the 119 workers who made qualifyiag test

scores, or 79 percent, were good wotker's,

I, Problem

This study was conducted to detérmine the best cozbination of sptitudes and
minimom scores tO de used as norms on the Genefal Aptitudé Test Battery for
the oocupation of Painter-Decordtor 5-27.010 and 5-28,100, '

II. Sample |
" This study is based on three samples of students preparing for Painter-
Decorator 5-27.010 and 5-28,100 occupations in Chicago, Illinois and

Williamson, Pennsylvania. The test norms were developed on the basis
of the results of the vombined dhta,for the three ssmples.

Samples I and II - Illinols _ . | .
S v

The GATB, B-1002A, was administered during April to May 1957, to 159 m-les
enrolled in the apprenticeship program for Painter-Decorator 5-27,010

and 5-28,100 at the Washburne Trade School, Chicago, Illinois. Applicants
are ot selected for the progrim on the dasis of testsdut preference is given
% appiieants whe are high sehedd 08 or W10 oquivalent and pysi

fit for the work of =Degorator. :
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“he criterion consisted of insbtrustors' rz*ings on a descriptive rating
.zalas Criterion data -rere eollected vhen each apprentice completed at
lrast 30 months of the program. In Noveiber, 1957, 70 men had met this
vo;irement and these men constitude Sample I. By June, 1960, =n
~dlitional 83 men had complaoted the minimum 30 months of trailning and
tresa; men constitnde Sewplo IX.

Sample III - Pemnsylvaria

The GATB, B~1001, was administered during the period May 1952 te April

i957 to a total sample of L9 male students in a course for Painter-

Decorator §-27.010 and 5-28.100 at the Williamson Free School of Mechrnical
Trades, Willienson, Pennsylvania, Applicants “for the course ace seletted on the
‘basis of school records, physical examination, aptitude testsand interview.
Table IXI shows the means, standard deviations, ranges, end Pearson product~
moment correlations with the critcrion for age, education, and expeylence.

for the various samples.

TABIE II1

Means (M), Standard Devidtions (6), Ranges, and Pearson
Product-Moment Correlations with the Criterion (r) for Age,
Education, and Experience

N = 202
N M o Range ;i T

I Age (years) e Y

| Sample IT -~ Illinoiax 83 :2h.0 D 2.7 20-30 - «190

| 3ample III- Permsylvania L3 11801 1.3 11621 Libbes

. Combined Sample C20z 2.k 2,2 1631

' b

: Bducation (years) i : : : : :

, Semple I - Illircis L 70 a0 1.5 . 615 . .233
! Sample II - Illinois les ‘11,2 1,5 835 302

| Sample IIT - Pemnsylvaniz 13 20,7 = .9 | 9-12 .37

. Combined Sample 202 1.0 1.3 616

! : i ' 1 .

. Experience (mouths) | _ :

; Sample I « Illinois P70 '32.5 (2.1 230-36 - 079

| Sample I - Illinois |83 32k 1.7 ‘%0-35 !.oik

| Sample IIT - Pennsylvania ! L9 ,

' . ' | R AU

Rt -

w1Significant at the UL Jawsl
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| IIX. Job Descglgtion'
""" job Title: Painter-Decorator 5-27,010 and 5-28,100.

Job 8 ¢+ Prepares and applies protective and decorative coats of o
paints ?xﬁ related materials with brush, roller, and spray to interior v
and exterior surfaces of buildings. Mixes paint and matches colors by P
gtirring together the proper proportions of pigment, base, and thimmer, ;o
Uses brushes and spray gun to apply paint. Erects working scaffolds -
Removes old paint by applying liquid paint remover or by heating surface

with blowiorch and scraping ofi paint. '

Work Performed: Sets up equipment: Arranges and assembles scaffolding
| Tnits or constructs them from lumber, ladders, brackets, metal hooks
f and ropes; inspects and positions ladders; protects furniture and
‘ . floor or shrubberies with drop cloths; and arranges to do the work so
as to cause as little inconvenience to tenants, as possible while work
. is in progress. Deteraines type of paint to apply to surfaces, using
| knowledge of paint reaction to the many kinds of surfaces and varying
conditions of heat, cold, water, fumes, or chemicals. Brects paste

table.

| Prepares the surfaces Prepares surface by washing and rinsing with
: soaps, detergents and sponges; removes paint with remover, scrapery '
‘ wire brush, and blow torch; £ills cracks, crevices, and holes with |
putty, crack filler, and plaster; sand-papers, swedish putties im- '
perfections, dents, etc., and touchss up patches with proper sealers,

' ‘Prepares the materials: Mixes plaster, swedish putty, common putty,
| lead putty, paste and special crack and wood fillers; prepares sizes,
| sealers, adhesive, and protective coatings; stirs many specific types -
: of paints to obtain and maintain a proper working eonsistency; aixes,
. blends, and matches paints in proper proportions of vehicle and pigment
based on surface and cost muber; matches paints, stains and finishes
. to approved color samples, Plansand tears paper according to design
and surface size and shape. :

| Applies the materials: Applies paint materials using brush, rolier, or

: ‘ spray, dspending upon types of surface; gpplies primer, sealer, stains,

| filler, size, shella:, lacquer, calcimine, casein paint, resin emulsion

| paint, latex paint, acrylic paint, flz% paint, transparent and opaque
protective coatings, rust inhibitive paint with appropriate tools;

i applies proper mumber of coats to produce desired results; decorates

; over prepared and painted surface, highlighting, mottling, stippling,

| _ ptraiting, glasing, wiping, tiffanising, graining and marbling, Uses

| ' rags, wire brushes, steel wool, brushes, steel combs, feathers, Sponges,

| : wads of paper, and chamols skins to modify glazing liquid, paint or :

i texture paint to produce desired decorative effectsj palnts, lines, or

| stripes lines on surfaces t6 produce imitation brick or tile finishj -

| rubs enameled, lacquered, and varnishes surfacesy waxes and polishes

\ | o
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. woodwork and paneled mwoms, mey paint. sceniés or nmake decorative designs

V..

with transfers and stencils; hergs wallpaper and other matcrials to walls,
ceilings and other surfacas; vaterprcofs basemonts;replaces loose putty

on exterior of sashes; removes wood finishes with removers; bleaches, stains
£i11s, seals, and finishes any type of woodwork; finishes floors.

Experinental Battery '
X121 the tests of the GATB, B-1002A, were administered to Sample groups

- I and II. All tests of the GATB, E-1001, were administered to Sample III.

v.

Criteria

. Samples I and II - Illineis

The criterion consisted of instructions' ratings based on the Descriptive
Rating Scale developed by the Bureau of Employment Security, Form SP-21,
The instructor prepared ratings and reratings for each apprentice with a
six-week interval betwe:>n the first and second rating. Since the
product-monent, correlation between the two ratings for Sample I was J9h,
and for Sample II. was .95, the average of the two ratings was used as

the final criterion for validation purposes for each sample.

Sample 111 - ?en@xlvania

" Phe criterion consisted of final grade scorevs received in the trade

theory course., Comsideration was given to the use of three criteria:
final course grades in irade theory, trade practice, and dirawinge.

After the criteria . were evaluated, it was decided that final grades in the
trade theory course would be the best criterion for nse for this study
because .anly this course represented actual accomplishrent in this field,

Combined Sampls

The dichotomized criterion for the combined sample was established by
assigning the individmals in the high and low criterion groups of each
separate sarple to these respective groups for the combined sample,

Qualitative and Quantitative Analyses

A, Qualitabive Analysise

The job analysis indicated that the following aptitudes measured by
the GATB appear to be important for this occupation,

Intelligence (6) - required to learn the type and physical properties
of protective and decorative.coatings; required in selecting materials
for suiteble method of application, depending upon type of coating,
surfuecs, aad purpos- rf applicasiens - '

6
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Form Porception (P) - required to inspect for cracks, crevices, and
holes; to apply coats of paint or glazing liquids for decorative
effoctsj to paint scenics or make decorative designs with transfers
and stencils,

Motor Coordination (X), PigFr Dexterity (F), and Mamal Dextari% (M) - .
required to arrange, assemble or construct scaffo move T
replace furniture and to clean and replace hardware and fixtures; to

prepare surfaces, fill cracks, crevices and holes with putty, and to ‘.

mix plaster and applv paint materials, . ;

On the basis of the job analysis data, the following aptitudes are
considered obviously unimportant for performing the duties of this
job and are considered "rrelevant® gptitudes: Verbal Aptitude (V)
and Clerical Pexception(Q). i

Quantitative Analysis:

Table IV shows the means and standard deviations for the combined
sample (N-202) for the aptitudes of the GATB..- The means and standard
deviations of the aptitudes are comparable to general population

norss with a mean of 100 and a standard deviation of 20,
TABIE IV

Means (M), Standard Deviations (o), and Pearson Product-Moment
Correlations with the Criterion (r) for the Aptitudes of the GATB

- e ————

K = 202
Aptitudes X o
G-Intelligence 105.8 b
V-Verbal Aptitude 96.5 13.h | '
N=Numerical Aptitude 102,6 .
S-Spatial Aptitude 1 1.k 19,1
P-Form Perception 106.8 1L.8
Q-Clerical Peiception _ 99.3 12,7
K-¥otor Coordination _ 98.9 16.2
NFinger Dexterity 8 17.8 __} -
¥-Manual Dexterit, | 103.0 . ' 18.1
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‘Table V shows product-moment correlations coefficients with the griterion
for the aptitudes of the GATB for each sample separately. '

TABIE V
- ample I-I1Lnols | Sample II-IITinols |Sample IIT |
= L AptitudesE (N-70) (N-83) Penn, (N-L9)
- P - . - ' . r ‘r . . . r
G .lASS** 0 3923 ' 03973
. A 226 | o278 306
g N o35k ¢ 329 - +318%
.- s - .ll93** 025,-5* . 0297*
; P 399m% 2283 .l .093
. Q. 192 . o272% . X -~ o130
KT) 148 1 o210 . o311
Fo. | . e30hs 201 ] an
M 0218 ¥ o275% o267

- ‘ — *#oignificant at the .05 level
#nSignificant at the 01 level

Aptitudes G, S, and P have the highest mean scores and aptitudes G, V, P,
and Q have relatively low standard deviations. For Sample I, 70 cases, °
correlations of .307 and .236 are significant &t the .01 level an< the .05
level of confidence, respectively. Aptitudes G, N, S, and P correlate =
significantly with the. criterion at the ,01 level, Aptitude F correlates
significantly with the criterion at the .05 level, For Sample II, 83 cases,
correlations of 281 and ,216 are significant at the .01 level and the ,05
level of ¢onfidence, respectively, Aptitudes G and N correlate significantly
with the criterion at tae .01 1lével, Aptitudes V, S, P, Q and M correlate
significantly with the criterion at the .05 level, For Sample III, L9 cases,
correlations of .365 and .282 are significant at the .01 level and the .05

" level of confidence, respectively, Aptitude G correlates significantly

with the criterion at the .01 level, Aptitudes V, N, S and T correlate
significantly with the critericn at the 05 level,

o _ ot i -
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Selection of Test Norms

i

TABIE VI -

Surmary of Qualitative and Quantitative Data

: ‘ 4 T B [ .
Job Analysis Data ‘ : ]
Important'f

~ Irrelevant

Relatively High Mean (N-202)
_ Relatively Jow Signa (N-202)

Significant Gorrelation
. with Illinois Criterion (N-70)

b~

Significant Correlation :
with Illinois Criterion (N-83)

Sign:.ficant Correlation
with Penn. Griterion (N=-L9)

Apt:l.t.ude to be considered : N - ‘
for Trial Norms P s|p ‘M

Trial norms consist:lng of various combinations of Aptitudea G, N, S,

P, K, F, and M with appropriate cutting scores were evaluated against -

" the criterion by means of the tetrachoric correlation tcchniques A .
comparison of the results showed that B-1002 norms consisting of N-90,
,-8-100 F-80 and M-80 had the best slective efficiency.

| -Valid:l.gr of Norms

The validity of the norms was determined by computing a tetraohorio

correlation coefficient between the test normms and the criterion and ¢
applying the Chi Square test.. The final eriterion for the combined
sample was dichotomized by placing 3l percent of the sample in the

low criterion group because this peroentme considered to be the
unsatisfactory of marginal students, (The dichotomized criterion for the

aombined sample was estavlished by ungnm the inalviduals in the high
and low ariterion groups of each separate samplo to theases respective
groups for the combined sample.) o
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7; . Table VII shows the relationship between test norms consisting of Apt:l.tu&l" :
: . N, S, F'and ¥ with critical scores of 90, 100, 80 and 80,respectively, and the

} : ~ dichotomized criterion for Painter-Decorator 5-27.010 and 5-28.100,.

Students in the high criterion group have been designated as "good ‘students®
| and those in the low criterion group as "poor students."

!

'
. e TABIEVII .
N\ ' Valddity of Test Norms for Painter-Decorator 5-27.010 and 5-28.100
| | (N-50, §-100, F-80, M-60) e
N = 202 | | | |
A ., [Non-GueTTlying] Wealilying
¢ . Tast Scores Test Scores| Total
“ Opod Students - ol 133
1 % Students N U ' T 25 69
s&ml : " 83 -’ 19 202
| I - ot = 52 X =20,861 . . .

Triepe 1 B2 0005

The data in the above table indicate a significant relationship between the
test norms and the criterion for the sample. -

VIII. Conclusions

S I " On the basis of the results of this study, Aptitudes N, S, F, and M
Y. .7 with minimum scores of 90, 100, 80, and 80, respectively, have been
established as B-1002 norms for the occtipation of Painter-Decorator .
827,010 ‘and §-28,100, - The equivalent B-1001 nérms consist of N-95, |
' . §-105, F-85, and M-80, . ' :

" 'Iz, Determinstion of Ocoupationsl Aptitude Pattern ]

- A significant relationship between 0AP-29 and the oriterion for the o
experimental sample was obtained, The proportion of the sample K
. gereened out by OAP-25 was 21, which is within themquired range
of .10 to .60, Therefore, the occupation Painter-Decorator 5-27,010
and 5-26,100 will be allocated to OAP-25.of the existing 35 OAP's
(Revised 10/61)e ' = . o o
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